Studies on a mechanism of enhancement of maximum gastric secretory response: its possible importance in recurrent ulcers after surgical treatment by Troidl, H. et al.
Entstehung yon Gewebsmastzellen b i Ratten 201 
7. Thiede, A., Sonntag, H.-G., Leder, L.-D., Miiller-Hermelink, H. K., Mfiller- 
Ruchholtz, W. : Verh. dtseh. Ges. Path. 54, 218 (1970). 
8. Thiede, A., Miiller-Hermelink, H. K., Sonntag, H.-G., Mfiller-Ruchholtz, W., 
Leder, L.-D. : Beitr. path. Anat. 148, 435 (1971). 
Dr. Arnulf Thiede 
Chirurgisehe Universit~tsklinik 
D-2300 Kiel, Hospitalstral3e 40
Deutschland 
Res. exp. Med. 157, 201--203 (1972) 
© by Springer-Verlag 1972 
Studies on a Mechanism of Enhancement 
of Maximum Gastric Secretory Response: 
Its Possible Importance 
in Recurrent Ulcers after Surgical Treatment 
H. TROIDL, W. LORENZ, H. BARTH, W. SEIDEL, H. ROHDE, K. GOECK~, 
A. SCHM~, and H. HAMELMANN 
Division of Experimental Surgery and Pathological Biochemistry, 
Surgical University Clinic, Marburg a. d. Lahn, Germany 
The determination of maximum gastric secretory response to 
histamine, histalog and pentagastrin s considered as the clinically most 
important test of gastric secretion. In man and dogs, Marks et al. [1, 2] 
examined whether there exists a relationship between the maximum 
secretory response to histamine and the parietal cell mass of the stomach 
and found a highly significant correlation between these two parameters. 
However, in a simplified interpretation ofthese results [3], the maximum 
gastric secretory response to various stimuli was set equal to the 
secretory capacity of the stomach, within small limits. However, in our 
in vivo studies with amodiaquine, a strong inhibitor of gastric histamine 
methyltransferase in vitro, we obtained results which are incompatible 
with such an hypothesis. 
Methods. In 8 mongrel dogs (both sexes, 14--30 kg) with Heidenhain pouches 
secretory tests were carried out not prior than 6 weeks after operation, in the same 
room, at the same time of day and the same day of the week twice a week during 
10 months. First, the maximum secretory responses ofthe pouches to i.m. admin- 
istered pentagastrin (Merck, Darmstadt) and histamine were determined by dose- 
response curves and were considered tobe reproducible when at least 3 consecutive 
stimulations with maximum doses of both substances induced the same volumes of 
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Table 1. Enhancement o] maximum gastric secretory response to pentagastrin and 
histamine by amodiaquine 
Amo- Enhancement in per cent 
diaquine Pentagastrin [6 ~g/kg] Histamine [40 [~g/kg] 
[mg/kg] n volume acid output n volume acid output 
0.25 3 0 0 1 0 0 
0.5 5 16~10 21:]: 8 1 0 0 
1.0 11 25::[: 7 40::]=_ 6 3 30~ 9 31~:19 
2.0 13 48~ 8 62~ 5 4 33~21 73±36 
3.0 7 22::t:11 42::]:10 3 21:J:14 18~12 
~: S.D., n = number of experiments. 
gastric juice and acid outputs within a limit of :]: 5°/o . Then a test with pentagastrin 
or histamine alone was foUowed by one with pentagastrin or histamine plus amo- 
diaquine (Parke & Davis Comp., Munich) and a second one with pentagastrin or 
histamine alone. Amodiaquine was administered i.m. 30 min before the stimulant. 
Gastric juice was collected in half-hour portions during 2 hrs. The acid output was 
determined by titration with 0.1 N NaOH (Titrisol, Merck) up to pH 7.0 using the 
glass electrode, and the gastric acid secretion was defined as the peak hour response 
to pentagastrin or histamine. Sufficient denervation of the pouches was shown by 
a standard insulin test 4--6 months after operation. 
Results. Maximum secretory response to pentagastrin and histamine 
in dogs was obtained with 6 and 40 ~g/kg. On the average, 20 ml/hr 
of gastric juice and 2.4 mval/hr of acid output were secreted after 
pentagastrin, and twice as much after histamine. 
As Table 1 shows, maximum gastric secretion stimulated by penta- 
gastrin and histamine is augmented by pretreatment of the dogs with 
several doses of amodiaquine, the optimum being 2 mg/kg. 
Salivary secretion from submandibular and parotid glands in dogs 
induced by 40 ~g/kg pflocarpine (i.e. into the maxillary artery) was 
affected by amodiaquine in a different manner : From 15 dogs, only I dog 
showed in 4 experiments an increase of salivation, 6 showed an inhibition 
of maximum 50O/o and 8 revealed no effects of amodiaquine on salivation 
even after injection of 4 mg/kg of the drug. Furthermore, in 6 dogs no 
effect of amodiaquine on pancreatic and bfliary secretion induced by 
secretin (Boots Pure Drug, Nottingham, 1 U/kg i.a. into the a. pan- 
creaticoduodenalis) could be observed. 
Discussion. The enhancement of the maximum gastric secretory re- 
sponse to pentagastrin and histamine by amodiaquine may be considered 
as a further argument for the hypothesis that histamine is a physiological 
stimulator of gastric secretion. Amodiaquine did not act as a stabil 
choline ester since it showed no direct action on gastric secretion. Further- 
more, the enhancement of the maximum secretory response is incom- 
patible with the idea, that this response may reflect he secretory capacity 
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of the stomach. Also Norgard et al. [4] found fluctuations of the maximum 
histalog response in man of about 200%, which cannot be explained by 
short-lastening variations of the parietal cell mass. A functional parietal 
cell mass was assumed which may be smaller than the histochemically 
determined parietal cell mass. 
A similar effect as seen after amodiaquine should be observed with 
natural inhibitors of histamine methyltransferase, i.e. with methyl- 
histamine, or in patients who show a deficit of this enzyme in the gastric 
mueosa. Both these mechanisms may not be influenced by vagotomy 
or resection, as our results on a denervated part of the stomach show, 
and may be therefore in some cases responsible for recurrent ulcers even 
after complete vagotomy. 
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Untersuchungen zur Entstehung der StreB-Ulcera 
Investigations on the _Formation o/Stress Ulcers 
K. Fuc~s, H.-D. B~cxE~, H.-W. B6RGWR und M. ErDT 
Klinik und Poliklinik flit Allgemeinchirurgie GSttingen 
Zwei physiologisehe Funktionen kSnnen dem Histamin zugesehrieben 
werden: 
1. eine Regulierung der Mikrozirkulation, 
2. eine Stimulierung der 1Vfagensaft- und Speichelsekretion. 
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